INTRODUCTION
The junior high school education has an important role in preparing students to innovate in the global era of Fourth Industrial Revolution (4IR). The junior secondary school must be able to provide learners who have the expertise to compete and excel. To succeed in the global era of Fourth Industrial Revolution (4IR), students need skills that support them such as creativity, critical thinking, problem solving, innovation, literacy, communication, responsibility and collaboration (Griffin & Care, 2015; Jatmiko et al., 2016; Jatmiko et al., 2018; Pandiangan et al., 2017; Sunarti et al., 2018; Suyidno et al., 2016; Suyidno et al., 2018; Wicaksono et al., 2017) . The development of students' scientific creativity is one of the main goals of education Wicaksono et al., 2017) . Scientific creativity is a high level-thinking skill to create original ideas and products that have scientific benefits (Ayas & Sak 2014; Hu & Adey 2010; Hu, et al., 2013; Kang et al., 2015; Raj & Saxena, 2016; Siew et al., 2014; Susantini et al., 2016; Suyidno et al., 2017; Suyidno et al., 2018; Wicaksono et al., 2017) . Previous researchers have also explained that scientific creativity as cognitive skill is reflected through unusual use, technical production, hypothesizing, science problem solving, creative experimental, and science production (Ayas & Sak 2014; Hu & Adey 2010; Hu, et al., 2013; Kang et al., 2015; Raj & Saxena, 2016; Siew et al., 2014; Suyidno et al., 2017; Suyidno et al., 2018; Wicaksono et al., 2017) . The indicators of scientific creativity in this study include unusual use, technical production, creative experimental, science problem solving, science production and hypothesizing based on the results of literature studies (Hu & Adey 2010; Hu, et al., 2013; Wicaksono et al., 2017) and preliminary study by researchers (Astutik, 2015; Astutik et al., 2016) , the six indicators are still low and need to be improved by junior high school students in the natural science lesson.
The facts of education in Indonesia show that students have not maximized their ability to think scientifically (OECD, 2014; 2016) . This is reinforced by preliminary study about (1) The low skill of scientific creativity of junior high school students in natural science learning and (2) Limitations of teachers to develop models and learning tools of science that are specifically designed to enhance students' scientific creativity (Astutik et al., 2015) . In order to improve students' scientific creativity in natural science learning, it needs an appropriate learning model, one of them is collaborative creativity learning (CCL) model as a solution to improve students' scientific creativity in natural science lesson (Astutik, 2015; Astutik et al., 2016 ).
The CCL model is a collaborative-based scientific creativity learning to enhance scientific creativity based on motivational theory, cognitive psychology theory, social constructivism learning theory, positive dependence and cognitive psychological theory (Astutik, 2015; Astutik et al., 2016) . The CCL model has been proved to be feasible (valid, practical, and effective) to improve students' scientific creativity in natural science learning (Astutik, 2015; Astutik et al., 2016) , but there are still short comings that need to be fixed to improve scientific creativity especially for junior high school students with low imagination. The solution proposed in this research is to integrate PhET simulation in CCL model implementation. The research results have proven that the integration of virtual simulation and PhET simulation in the learning process is effective to optimize student learning outcomes (Arabacioglu & Unver, 2016; Prahani et al., 2015; Sudiarman et al., 2015; Wicaksono et al., 2017) . PhET simulation is a fun and interactive research based science and mathematics simulations that able to represent information in various representations (visual, verbal, and mathematical) (Finkelstein et al., 2005; Perkins et al., 2006; Wieman et al., 2010; ) . This is reinforced by learning theory of dual coding; information that is presented visually or verbally is remembered better than information that is International Journal of Instruction, October 2018 • Vol.11, No.4 presented only in one way (Slavin, 2011) . This is reinforced by research results (Ainsworth 1999; Ainsworth, 2008; Ciais et al., 2005; Maor, 2001 ) that the multirepresentation approach has three major advantages, as a complement, interpretation barrier, and can build a more comprehensive understanding. The CCL-that is integrated with PhET simulation has five syntaxes: (1) Problem identification, (2) Exploration of creativity ideas, (3) Collaborative creativity, (4) Elaboration of creativity ideas, and (5) Evaluate the process and results of scientific creativity.
The focus of this study is a follow-up study based on recommendations (20-21) to see the practicality and effectiveness of CCL model that is integrated with PhET simulation. This research was conducted to find an answer to the following questions: (i) How practicality of collaborative creativity learning model by using PhET simulation to improve the scientific creativity of junior high school students in natural science learning? (ii) How effectiveness of collaborative creativity learning model by using PhET simulation to improve the scientific creativity of junior high school students in natural science learning?
METHOD

General Background
This research was conducted in academic year 2017 in natural science subjects. The study was emphasized on the practicality and effectiveness analysis of CCL model that is integrated with PhET simulation model to improve students' scientific creativity. Practicality analysis of teaching model was done by calculating the mean score (observation scores) of learning implementation with CCL model that is integrated with PhET simulation in each phase. While the effectiveness analysis of CCL model that is integrated with PhET simulation was done by testing the difference of mean score between pre-test and post-test statistically at α = 5%, calculating the mean of n-gain, and calculating the mean percentage of student responses for each component. The questionnaire of student response to obtain the students' response of implementation of CCL model.
Sample of Research
The selection of samples is based on the Slovin formula, i.e. Sample = (population / (1 + e 2 x population)) with error tolerance e = 5% (Sevilla et al., 1984) . The sample in this study is144 junior high school students in 2016 in Jember, Indonesia; and consists of four groups; group-1 (students of group VIIIB, state junior high school 3 Jember), group-2 (students of class VIIIB state junior high school 3 Jember), group-3 (students of class VIIIA state junior high school 2 Jember), and group-4 (students of class VIIIB state junior high school 2 Jember).
Instrument and Procedures of Research
This research is an experimental study by using one group pre-test and post-test design, namely: O1 X O2 (Fraenkel et al., 2012) . Before groups of students learn about mechanics topics, students were given a pre-test of scientific creativity (O1) by using Scientific Creativity Test Sheet (SCTS). The indicators of scientific creativity in natural science subjects used in SCTS include unusual use, technical production, hypothesizing, science problem solving, creative experimental, and science production. Then the students were given a lesson on the topic of mechanics by using CCL model that is integrated with PhET simulation (X). The CCL model that is integrated with PhET simulation has five phases include: (1) Identifying problem by using PhET simulation, (2) Exploring creativity ideas by using PhET simulation,(3) Collaborative creativity with PhET simulation, (4) Elaborating creativity ideas, (5) Evaluating the process and results of scientific creativity. Implementation of CCL model that is integrated with PhET simulation was supported learning tools consisted of Syllabus, Learning Lesson Plan, Student Instruction (student book), and Student Activity Sheet (worksheet). Syllabus, lesson plan, student book, and worksheet were valid and reliable, respectively in Table 1 . After the learning process had been complete, all student groups were given a post-test (O2), final test with the same topic and problem as the pre-test. In the meantime, to obtain data about students' scientific creativity abilities, learning effectiveness, and student responses; the instruments that have also been valid and reliable were used.
Before the research is done, learning instruments and research instruments that have been compiled must meet the requirements of validity and reliability. The validity of learning instruments of CCL Model, and research instruments were assessed by three experts. The results of the validity assessment of the learning instruments and research instruments for CCL Model, respectively, are shown in Table 1 . 
Data Analysis
The collected data were analysed to obtain practicality and effectiveness of learning with CCL model that is integrated with PhET simulation to improve students' scientific creativity. The analysis of practicality data of CCL model that is integrated with PhET simulation was done by using the calculation of the average score (observation score) of the each phase implementation of CCL model that is integrated with PhET simulation. There were 3 practitioners who observed the each phase implementation of CCL model that is integrated with PhET simulation. It was categorized as good if: the average percentage of the implementation score of each phase ≥ 2.50 (this the mean score for the observers` scores); reliable, based on inter observer agreement; learning activity is Vol.11, No.4 categorized as reliably if the percentage agreement value for the mean percentage of the implementation score of each phase is ≥ 75% (Borich, 1994) , the results respectively are shown in Table 2 . Meanwhile, the effectiveness analysis of CCL model that is integrated with PhET simulation was done by analysing the mean of pre-test and post-test scores by using: (a) paired-sample t-test or Wilcoxon's test (Gibbons & Chakraborti, 2011); calculate the average of n-gain by the formula: n-gain = (post-test score / pre-test score) / maximum score -post-test score), by category: (1) high if n-gain ≥ 0.70; (2) moderate if 0.70> n-gain ≥ 0.30; and (3) low if n-gain < 0.30 (Hake, 1998) ; and (c) calculate student response to CCL model that is integrated with PhET simulation; students' responses are said good if the average percentage of student response scores for each component is ≥ 75%. In order to see the responses of junior high school students toward CCL model that is integrated with PhET simulation, student responses data was analysed by using elaborated of quantitative and qualitative descriptive (Prahani et al., 2015) With the criteria of: (1) Response ≥ 75% (very positive); (2) 50% ≤ Response < 75% (positive); (3) 25% ≤ Response < 50% (less positive); and (4) Response < 25% (not positive).
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FINDINGS Practicality of CCL Model by Using PhET Simulation
Practicality scores for each phase of CCL model that is integrated with PhET simulation model for all groups are presented in Table 2 . Vol.11, No.4 collaboration, so it gains good scientific creativity. Briefly, students' activity by using CCL model that is integrated with PhET simulation on natural science learning is presented in Table 3 . Table 3 Students' activity by using CCL model that is integrated with PhET simulation at natural science learning Students' activities Phase 1, Problem Identification: Establishing a CC working group, through the help of PhET Simulation students identify problems based on some activities, for example by observing a physiological phenomenon that can be easily encountered in everyday life, observing demonstrations, doing simple experiments, and conveying learning objectives. Phase 2, Exploration of creativity ideas: The group thinks of alternative solutions by exploring the ideas as much as possible from each member. The ideas collected are discussed to determine the best fit idea as a solution or the solution can also be determined from the combination of members' ideas. Then the students design their experiments to be done with the help of PhET Simulation. Phase 3, Collaborative creativity: The group works in collaborative experiments with the help of PhET Simulation based on group creativity and collects data. Each student contributes a new idea to the experimental results. Then the best idea or combined idea is analysed for further conclusion. Phase 4, Elaboration of creativity ideas: The elaboration of the creativity idea is accomplished by completing grains of scientific creativity whose completion is associated with learning materials. The items of scientific creativity that are solved are: 1) Unusual Use (UU), 2) Technical Production (TP), 3) Hypothesizing (H), 4) Science Problem Solving (SPS), 5) Creative Experimental (CE) and 6) Science Product (SP). Phase 5, Evaluation of scientific creativity process and result: Evaluation of the whole process by providing feedback on students' work. Evaluations are conducted on aspects of scientific collaboration and students' scientific creativity indicators and the results will be confirmed by criteria for the assessment of scientific creativity and scientific collaboration. Students are also asked their impression about learning with the help of PhET Simulation.
Effectiveness of CCL Model by Using PhET Simulation
The effectiveness of CCL Model that is integrated with PhET Simulation is presented in Table 4, Table 5, Table 6 , and Table 7 . Table 4 describes the mean scores of pre-test, post-test and n-gain of scientific creativity in all groups. In all groups the average pretest score was 0.10 -1.07 (low category). This is because the students still have many difficulties and unfamiliar to implement scientific creativity in solving the natural science problem. Students feel unfamiliar and claim scientific creativity is new. Vol.11, No.4 In contrast, the post-test scores after the implementation of CCL model that is integrated with PhET simulation in all groups were 0.76, 0.77, 0.75, and 0.73 and were in the high category, it is presented in Table 3 . Table 3 shows that n-gain of scientific creativity of junior high students in all groups were 0.72, 0.74, 0.71, and 0.71 in high category. The increase in scientific creativity of junior high school students in natural science subjects is because the role of teachers is very important and sensitive to produce learning in collaborative creativity, because the demands in this phase is that students are able to create creativity in collaborative groups so that teachers also have to be sensitive to students' problem in the group. When students get into trouble in carrying out the experiment, the teacher must guide and provide solutions to the problems faced by students. The mean pre-test, post-test, and n-gain scores of scientific creativity at all groups is presented in Table 5 . Table 5 shows that all indicators of scientific creativity in the pre-test are in low category, whereas after the implementation of science learning with the CCL model that is integrated PhET simulation informs that all the indicators of scientific creativity has increased. The general n-gain of scientific creativity indicator was above 0.47 (medium category). The positive result is because the implementation of natural science teaching with CCL model that is integrated PhET simulation has been designed to improve scientific creativity indicator include unusual use, technical production, hypothesizing, science problem solving, creative experimental, and science production through phases of CCL model that is integrated PhET simulation. The syntax of CCL model that is integrated PhET simulation include of (1) Identification of problem by using PhET simulation; (2) Exploration of creativity ideas by using PhET simulation; (3) Collaborative creativity by using PhET simulation; (4) Elaboration of creativity ideas; (5) The scientific process and results evaluation.
The Practicality and Effectiveness of Collaborative …
International Journal of Instruction, October 2018 • Vol.11, No.4 The results of the normality and homogeneity test of variance showed that the pre-test, post-test, and n-gain scores of scientific creativity were homogeneous and normally distributed for the whole group. The impact of the CCL model that is integrated with PhET simulation implementation in improving the scientific creativity of junior high school students in natural science subjects for all groups by using Paired t-test is presented in Table 6 . Table 6 shows that the average scientific creativity for all groups is 1.67, 1.67, 1.41, 1.23 and has degrees of freedom (df) = 35; t score gives t value = -24.44, -23.49, -17.23, and -16.38 . The Paired t-test (p) test score shows < .00, because p < 5%, makes it significant. Since the result of the calculations has a negative value, it is clear that there is an increase in scientific creativity after the application of learning with CCL model that is integrated with PhET simulation for all groups. Inferential statistic of different test reinforced the belief that CCL model that is integrated with PhET simulation gives an impact to increase the scientific creativity of junior high school students in natural science subjects. The improvement of scientific creativity is supported by the response data that is presented in Table 7 . Table 7 represents the results of student responses that in general the percentage of student responses to the learning by using CCL that is integrated with PhET simulation and 90.50% of the device responded very positively. The improvement of scientific creativity of junior high school students in natural science subjects is also because teachers are able to perform their duties as a good facilitator, mentor and mediator during the implementation of CCL that is integrated with PhET simulation model.
DISCUSSION
Practicality of CCL Model by Using PhET Simulation
The CCL model that is integrated with PhET simulation has five phases include: (1) Identifying problem by using PhET simulation, (2) Exploring creativity ideas by using PhET simulation,(3) Collaborative creativity with PhET simulation, (4) Elaborating creativity ideas, (5) Evaluating the process and results of scientific creativity. Practicality scores for each phase of CCL model that is integrated with PhET simulation model for all groups are presented in Table 3 . The learning outcomes that have been obtained provide evidence that CCL model that is integrated with PhET simulation meets the model criteria from the practicality side (Nieveen et al., 2007) . Thus, it can be said that the scientific creativity skill is good for natural science learning, as well as scientific collaboration can be used natural science learning. The established relationship between scientific work and scientific creativity is that scientific work can make a positive contribution to the improvement of scientific learning achievement (Aktamis & Ergin, 2008) . This is supported by previous research that the CCL model was developed to teach scientific creativity and scientific collaboration has been valid and can be used to teach science (Astutik, 2018) . Therefore, CCL model that is integrated with PhET simulation model are proved very practical to improve the scientific creativity of high school students in natural science learning.
Effectiveness of CCL Model by Using PhET Simulation
In all groups the average pre-test score was in low category (Table 4 ). This is because the students still have many difficulties and unfamiliar to implement scientific creativity in solving the natural science problem. Students feel unfamiliar and claim scientific creativity is new. The findings are in accordance with the results of preliminary studies conducted by researchers that the scientific creativity of junior high students is still relatively low. This finding is also reinforced by the research results of Astutik (2015), Astutik (2018) , Jatmiko et al. (2016) , Jatmiko et al. (2018) , Suyidno et al. (2018) that students still have difficulties in scientific creativity, collaborative, and problem-solving skills. The underlying causes of scientific creativity are in accordance with the theory of functional atonement Solso et al. (2008) that students tend to see things based on the usual uses and are difficult in accepting new perspectives that are actually needed in problem solving. It is supported by Mueller et al. (2012) that a person is born creatively, but the barriers of creativity often interface the ability to recognize creative ideas.
The findings of an increase in scientific creativity (Finding in Table 4 ) is in line with Vygotsky social constructivist theory, scaffolding; students should be given complex, difficult, and realistic tasks and then given sufficient help to solve these tasks (Slavin, 2011) . Assistance can be given in the form of gradual assistance (scaffolding) so that students actually learn to gain knowledge and can be released when the students no longer need help. The science process skill in CCL model that is integrated with PhET provides an important role in improving the scientific creativity of junior high school students. The process of science has a role in promoting scientific creativity and is closely related to scientific creativity (Aktamis & Ergin, 2008; Jones et al., 2008) . This is because scientific creativity has been developed to meet the validity (content and constructs) to enhance scientific creativity and scientific collaboration of junior high school students (Astutik, 2015; Astutik, 2018) . This is supported by the results of the study (Astutik, 2015; Astutik, 2018; Erika et al., 2018; Husamah et al, 2018; Limatahu et al., 2018; Madeali & Prahani, 2018; Prahani et al., 2018; Purwaningsih et al., 2018; Suprapto et al., 2018; Suyidno et al., 2017) that the learning and teaching model that is feasible to meet the validity (content and construct), practicality, and effectiveness will be able to improve and achieve the learning objectives.
In order to gain a good mastery of scientific creativity skills (Finding in Table 5 ), the learning steps is done by using science process skills and to overcome the weakness of the science process skills, in the early stages of learning, gradual assistance is given (scaffolding) to students. For example, gradual assistance to students is given until students obtain knowledge and they are gradually released when teacher believes that they can do it by themselves. The guidance given to students includes the understanding of problem formulation, formulation of hypotheses, variable identification and determination the operational variables definition. At this stage, to overcome student difficulties teachers are expected to find suitable strategies or methods related to
International Journal of Instruction, October 2018 • Vol.11, No.4 problem formulation, hypotheses formulation, variables identification and formulation of operational variables definition to build their trust and identity in learning (Grossen, 2008) . The third phase of CCL model is collaborative creativity by using PhET simulation (collaborative creativity), which is an activity to carry out collaborative experiments by performing instruction that is written on the worksheet with the help of PhET simulation. With the help of PhET simulation students work individually and collaboratively in the acquisition of data which and then the results are written on the worksheet.
Significant improvement on scientific creativity of junior high school students in science subjects after the CCL model that is integrated with PhET simulation (Finding Table 6 ) cannot be separated from the availability of valid learning. Further, it is said that the learning environment which supports the learning process includes the planning of all learning aspects such as the ability of teachers to teach, appropriate media, and clear learning objectives, adequate learning resources and allocating the time properly. The results are reinforced with theoretical and empiric support that CCL model that is integrated with PhET simulation is a collaborative-based scientific learning creativity by using PhET simulation that is designed to improve scientific creativity based on motivational theory, cognitive psychology theory, social constructivism learning theory, positive dependence and cognitive psychology theory (Arends, 2012; Astutik et al., 2016; Moreno, 2010; Slavin, 2011) . Therefore, CCL model that is integrated with PhET simulation is proved to be effective to improve students' scientific creativity in natural science lesson.
The results of student responses which indicate that the students (a very positive response) stated that they easily understand the way the teacher teaches. These findings (Findings in Table 7 ) are in accordance with the social constructivist theory of Vygotsky (Arends, 2012; Moreno, 2010; Slavin, 2011) . The results of questionnaire showed that students feel their scientific creativity was increased. In addition, students also feel an increase in scientific collaboration. The result of this questionnaire proves that the nurture effect of the CCL model by using PhET simulation is able to improve to the scientific collaboration of junior high school students in natural science learning. Overall, it can be said that CCL that is integrated with PhET simulation fulfils the practical and effective criteria to improve the scientific creativity of junior high school students in natural science lesson. According to the results of this study implementation of CCL that is integrated with PhET simulation has been proven to be practical and effective in improving the scientific creativity of junior high school students.
CONCLUSION
The CCL model that is integrated with PhET simulation is collaborative-based scientific creativity learning by using the help of PhET simulation by design to enhance scientific creativity based on motivational theory, cognitive psychology theory, social constructivism learning theory, positive dependence and cognitive psychology theory. The natural science learning that use CCL model that is integrated with PhET simulation to improve the scientific creativity of junior high school students has been proven: (1) practical (applicable in learning with high practical and reliable category) and (2) effective, as demonstrated by: (a) a significant increase in students' scientific creativity on α = 5%, (b) average n-gain of students' creativity was in medium category, and (c) student's response to each component of learning is categorized as very positive. The questionnaire results showed that students feel their scientific creativity was increased. In addition, students also feel an increase in scientific collaboration. The result of this questionnaire proves that the nurture effect of the CCL model with the help of PhET simulation is able to improve the scientific collaboration of junior high school students in natural science learning. The implication of this research is that CCL model that is integrated with PhET simulation can be used to improve the creativity of junior high school students in natural science learning in Indonesia. Further research can be dome on CCL model that is integrated with PhET simulation for elementary, secondary, and college level to see the model's practicality and effectiveness at these levels.
